Thoracic surgery procedures and anesthesia result in reduced lung volumes, respiratory muscle dysfunction and atelectasis. Thoracic surgery procedures are at high risk of developing postoperative pulmonary complications related to the characteristics of the patients, who are often COPD, and surgical aggression. The main respiratory modifications after thoracic surgery mostly lead to atelectasis, hypoxemia, acute respiratory failure (ARF), pneumonia, or bronchopulmonary fistula, with a high mortality rate. Postoperative noninvasive ventilation (NIV) may be a helpful additional symptomatic treatment in these patients after surgery (Table 1) . It has been suggested [1] that there are two potential goals of NIV in the post-operative period ( Fig. 1): (1) to prevent ARF (prophylactic treatment), or (2) to treat ARF and avoid reintubation (curative treatment).
To date, only one RCT [2] has been performed in hypoxemic ARF after thoracic surgery using NIV as curative strategy. Auriant et al. [2] randomized 48 patients with ARF after lung resection surgery to NIV (n = 24) or standard therapy (n = 24). Despite the small sample size, there was a significant decrease in the need for reintubation in the NIV group versus standard group (who did not receive NIV) (50 vs. 21 %, p \ 0.05) and also a significant reduction in mortality (37.5 vs. 12.5 %, p \ 0.05).
The prophylactic use of NIV before and after lung surgery in COPD patients has been shown to accelerate recovery of lung function, with a trend towards reduced incidence of atelectasis and hospital length of stay [3] . Perrin et al. [3] evaluated the use of NIV prophylactically administered in the pre-and post-operative periods. Patients followed standard treatment without or with NIV for 7 days at home before surgery and during 3 days postoperatively. Oxygenation was significantly better in the NIV group for the first three postoperative days, and hospital stay was significantly shorter for the NIV group.
In an observational prospective survey, Lefebvre et al. [4] evaluated the feasibility and efficacy of early NIV in subjects with acute respiratory failure following lung resection surgery. The overall success rate of NIV was 85 %. Riviere et al. [5] reported the following variables associated with NIV failure following lung surgery: tachypnea, higher Sequential Organ Failure Assessment score, number of bronchoscopies performed, and number of hours spent on NIV. Nevertheless, the clinical benefit of prophylactic NIV after thoracic surgery in COPD patients remains unclear.
In this issue of Intensive Care Medicine, Lorut et al. [6] report a large prospective randomized trial performed in seven thoracic surgery departments, aiming to investigate whether systematic postoperative NIV may prevent respiratory complications following lung resection surgery in COPD patients. In this multicenter study, 349 COPD patients undergoing lung resection surgery were randomly assigned to 2 groups: conventional [6] have made an important contribution to the continually evolving research into the use of NIV in the management of patients after planned thoracic surgery, especially in COPD. Their results extend the suggestions of other authors that NIV should be considered and applied in selected patients in a modern ICU. Moreover, their findings are consistent with those of other research addressing the relationship between the level of healthcare staffing and patients' general outcomes. Not only the ventilator or interface used and the selected appropriate patients but also the skills and expertise of both medical and nonmedical personnel represent some of the most important factors for the success of NIV. The authors concluded that preventive postoperative NIV did not reduce the rate of ARE in COPD patients undergoing lung resection surgery, but decreased the need for rescue NIV for ARF without influencing other postoperative complications rates, mortality rates, and duration of ICU and hospital stay [6] .
This randomized controlled study [6] may be considered as a ''negative'' study because it did not demonstrate that early prophylactic NIV after major lung resection surgery in patients with moderate-to-very severe COPD (GOLD II to IV) is able to decrease the rate of ARE. The authors reported several hypotheses that may explain these ''negative'' results. The end points used (somehow arbitrarily) in this trial to measure the benefit of preventive NIV merit comment. ARE is a composite endpoint that included clinical, biological, and radiological signs of pulmonary complications. Re-intubation rate was rather low with NIV (5.5 %). This confirms once again that, in patients with ARF after lung resection surgery, NIV is able to avoid intubation in many cases. This point suggests that preventive NIV could be more effective in better selected severe patients at risk in future studies. The selection of the appropriate patients who may benefit from postoperative preventive NIV is a key issue. Another hypothesis relates to NIV application methods. Prophylactic NIV was not applied immediately after extubation, as the mean time between extubation and NIV initiation was more than 4 h; this could have decreased its efficacy. Part of the negative results may be explained by the discrepancies in skills and expertise of both medical and nonmedical personnel of the participant centers.
Finally, in the postoperative period, it is sometimes difficult to clearly separate ''preventive'' from ''curative'' application of NIV. Probably, part of the patients received NIV for a ''grey zone'' indication (at the time of start NIV and also after), which may be considered as an intermediary state between both ''preventive'' and ''curative'' application of NIV. Further studies are needed to better NO (not present, but at risk) Objective : to avoid the development of acute respiratory failure Grey Zone Fig. 1 The two main strategy approaches for applying postoperative noninvasive ventilation (NIV, i.e., two positive pressure levels). Usually, there are two potential goals of NIV in the postoperative period: (1) to prevent acute respiratory failure (prophylactic treatment), or (2) to treat acute respiratory failure and avoid reintubation (curative treatment). It is sometimes difficult to clearly separate ''preventive'' to ''curative'' application of NIV. Probably, part of the patients received NIV for a ''grey zone'' indication (at the time of start of NIV and also after) which may be considered as an intermediary state between both ''preventive'' and ''curative'' application of NIV. CPAP continuous positive airway pressure (one positive pressure level), PSV pressure support ventilation, PEEP positive end expiratory pressure identify the patients who may benefit of NIV after thoracic surgery and the optimal NIV protocol delivered (duration, interfaces, settings, etc.).
